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ABSTRACT • 

PROBLEM TO BE SOLVED: To provide a solid polymer fuel cell which can 
constantly obtain a high fuel output power by involving a solid polymer 
electrolyte material with excellent ionie conductivity, water repellency 
and gas permeability, and further, to provide a solid polymer electrolyte 
material with high softening temperature suitable for a high- temperature 

operation. ■ 
SOLUTION: The solid polymer electrolyte material consxsts of copolymers 
containing a repetition unit based on a fluorine -containing polymer giving 
a main chain a polymer having an aliphatic ring structure and a repetition 
unit based on a fluorine-containing vinyl compound as expressed with 
CF<SB>2</SB>= CF(R<SP>f</SP>)<SB>j</SB>SO<SB>2</SB>X. [j is 0 or 1 , X 
denotes a group expressed by F, Cl, or OM (M denotes H, Na, K or the 
like) and R<SP>f</SP> denotes a perf luoroalkylene group with 1 to 20 
carbon number (which may contain oxygen atom of ether linkage property) ] . 
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Ojibrnfii. ^^^^^y^-BlcSoXJiOjIbm 

t7^ity7-Btfei;/V7MD ; Ey7-T-$.5 
di:*W*bU. #IC, -^^^^^ey v— B*<TSE5£ 

(2) t$*n5ft6«lT*5:tWSl<- tTt) 
(6) T*«tl*fl:*«S3&»»*b^. 

[0 0 4 3] 

[ft 1 1 ] 

CF2 = CFO(CF2CFYO)k(CF2)n!S02X ■ • - (2) 

CF2=CFO(CF2CFYO)k(CF2)2S02X • • -(6) 

[0 0 4 4] ^ (2) Rt/SC (6) k tt 0 

~2«It, m« 1 - 1 2 £>8g$u k' tiOXtil^^ 



(8) 
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n^U X«iitJi$<E>5£ (1) ICteilCDX t|S)»Tfe-&. 

&. fr^yfc^yT-B*** (2) T*sft**b£*iiT 

[0 04 5] ^LT. ^SWC^tft-ft^yilS^yv- 

jiLmtertSTfess: (3) ~ (5) ©Hn^rs$n4i 

[0 0 4 6] 
tftl2] 

R«2 R' 1 



-CFa fCF)q (CF)r- 
^CF ^CF 

I I 

R f8 



•(3) 



-CF — C- 



/ \ 

o o 

\ / _ 

R M — C — (C^-R^ 



•(4) 



R f5 R f6 



[0 0 4 7 ] 
Mb 1 3 ] 



o o 

R f9_\ c _ c /^f12 



•(5) 



I0 



30 



14 



[0 0 5 0] JEIC, a (5) 4>, R'\ R ,,0 > R'"X 
tfR ,,, ttH-Tt>aa^T^Tt>i< ? *ft*n7y 

[0051] Wizens: (3) T*$ns«oiiu#fi[© 
R n T*^n^>^-^;u^n7;u^i/>s^^, sms 

IS 1 -5(0/1-^;U^-D7^3^vS^je-&lxTlriT : b 
«fcH. SHfcfi^Ufc*l£\ (3) q 

= 0O < h^r=ltfc0, q= 1CD££ r = 0T&& o 

st (7) - (22) kst*) &n*. 

[0 0 5 2] 



Mb i 4 ] 

— LCFa CF 2 4 — 



\ 

CF 2 



(7) 



CF 2 




•(8) 



■(9) 



CFa 



Rf10 Rf11 

[0 0 4 8 ] ^dT. (3) p. qWril-f-n 

ft-3T^T*>«k<* ^ttl^ftyy&foT* j^^^C1-5 40 
(Drt-y )V-*U7 Jl/^JUXf^iS 1 - 5 <OJ\—?)\, 
:tD7;i/D^*<2ftn^£*U R"te^Hi&l — 3 

1 - 5 CDA-^^^P7JU^;WaX^3^& 1 - 5 

[0 0 4 9] £fc, (4) + * sliOXIilSSU 
R'\ R'\ R^R^R^ilfl— TfcSftoTt^Tfccfc 

gU~5(DA Q ~yjU^D7^*^SX^i^S'^l-5C0 50 [0 0 5 3 ] 




•(10) 



— lc?2 CF 2 4 — 

I - C f-cf" / 

V / \ J 



(11) 



CF^ 



CFa 



1 



CF 2 



CF2 CF2 



O CF 

CF 2 • CFa 



•(12) 



(9) ¥fffl 2 0 0 2 - 2 6 0 7 0 5 

15 16 



lit 1 5 ] 

— /CF 2 CF2 



I " ^CF-CF' t~ ... (13) V 7 ~\ ' -< 19 ) 

V / \ J ( ™> O CF 2 

°^ C / F2 cf^cf 7 , 

I 

CFa 

— /CF 2 CFa V Z' \ 

I T V - (14) 1 CF2 xr CF2 x F f 

O CF2 V / \ ; -( 20 ) 

^cr CF 2 



I 

CFa 



— fCF 2 CF2V- 
^CF-CF' 
V / \ ' 



CF2 



— /CF 2 CF2V- 
I ^CF-CF' 
V / \ 1 



tCF2 CF2A- 
CF-CF J 



CF2-CF2 



-(15) 



°. s° -fCF 2 CF2A— 

CF2 \ / 

V cf-cf ; 



— /CF2 CF2 V- 

1 y V -< ,6 > °x ° 



/ \ ' -(2D 



CF2-CF2 



(17) 



-/-CF2 CF2 



0 0 s cr "cr 

^C^ A / \' -(22) 

CFs CFa ° P 



-fe CF2^ V CF2-CF2 

V C , F C i F j "(18) * [0 0 5 5] BS^CDSC (4) n-2>*£ 9 M b 

OO 30 J)iffiODi*JBtt. tt^.KJJglfr&^ISgfcWTS^/^- 

^CCf «»6»J«r*it*«lIflBT?»«. USRfcBilbflHftfcb 

Cp3 Cp3 T»4, IMfcWKtt. TteiC (2 3) ~ (3 2) 

[0 0 5 4] t^-TfcWd^tf 6nS. 5£ (4) TS^n^I 

[ftl 6) * DfiLHUfcOHifttefcHT, s = 0<Z><hi*R ,4 <hR ,5 t 

on £*stj&-r * ytm £ l x x- x jwtttt* h^*** * n 

T^Tfc<fc<, Cl(0|glC«gtftS<!:bT/t-7JU*n7 

mmmmm & *tt s * y v- < & o ii b 

40 itLTH TESC (3 3) fc«-r*>©*«*tf 

ens. 

[0 0 5 6] 
[ftl7] 



17 



o o 

x 

CR» CFs 



O O 
CF' 



o o 



o o 

X 

CF3 C2F5 



(26) 



(28) 



(10) 4#B3 2002-260705 

18 

OCF3 



^CF-CF^ ... (23) 4/ F_C \}~ 



o o 

CF2 



lf" C ^ "(24) -f CF - C 4~ 

CF2 

"(cF-CF^ ... (25) 



CF3 CFs 



^/ CF - CF nT 



CF2-CF2 
^fcF-CFK 



\ / 
CF2— CF 

•(27) \ 



CFs 



•(29) 



•(30) 



Cr-3 O "(31) 



C2F5 O O -(32) 



O O 

CF 3 ^C< -(33) 
^CF CF2 



O O 

6^ CF2 

CF3 V C5Fn CF2' 
[0057) * 10 0 5 8] ^IC. buj££>5K (5) -e^nZMOML 

Ttt. fttttfHCte, WAtf, TIES: (3 4) ~ (3 6) 

tc ^ -r t. w vf *> n %> „ 

[0 0 5 9] 
[ftl9] 
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CF2^ 

o o 

\ / 

CF2-CF 

\ 

CF3 



•(34) 



1< 



CF2^ 

o o 

\ / 

CF2-CF 

\. 

C3F7 



•(35) 



CF2^ 

x * 

o o 

\ / 

CF-CF 

/ \ 
CF 3 CFs 



■(36) 



[0 0 6 0] §7 71*; V-A(cS^*<^0jgbm^ 
OD^Tfe. ttlCit (7) , St (23) . St (24) . 
(2 9) RlfiiS. (3 4) -r^-tl^n^^^T-SliOjgLm 

3. it (7) :/*-yK*a o-y^xjufx^x- 
> St (2 3) :^-7)W^-n (2, 2-iS*^)l 
-1, S-v^+V— ->W . St (2 4) : ^-7)\>*a 
(1, 3-S?**V-JW « St (2 9) : 2, 2, 4- 
h 'J 7)i>Jra- 5 - h U h^->- 1 , 3-v 

^-^y— j£ (3 4) : /t-yfrjru <.2-*3"U> 

[0 0 6 1 ] cn^<D^"3igbmfii:. ^©3*; (6) 

*Ulr». Hrfcl, ±IB*m^#:0'5*.-SO J HS?:W-r 

[0 0 6 2] *^BJ<D@#:iS^-T«<BK«*4©^T'fe, 
M2®3 (I) T'*2n&!i9jIL<iM£<h. St ( 1 I ) 

Dfc*tJ<»«3ilb*ttO«*** t l 0-7 5^)P%T 
$> 0 . ^O. 5 0 0 0-5 0 0 0 0 0 0 
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II A—y)\,Jro ( 3 --7'^- jUt'-JUx-^JU) ICS 
-3<»05IHMfc£. mJ$©SC (II) T*$n5^7 

i&Vm&WSG&W 1 0-7 5^5ST*0, & 
f^^fl*^ 000-500000 0f$i5t7y^ 

[0 0 6 3] HtC. ^(DftfiKte. At— 7JU:*D (2 

io ^u>-4 -y^;u- 1 , 3-mv5» ICScK 

*0iiU¥ttt. Miz£©St (II) T?«*n4«7v.» 

0 — 7 5^E;U%T&9. ^O, gfr¥S=J 
$HPS**5 000 — 50 0 000 0f*5§77l*U 

[0 0 6 4] *jgSSJg^.W«);p(C*%^(D 

SO,XS#>\ -SO.Hg&W 
Tfc£<t:£f4> »SHfc«l3SbT-SO,H*»C*!feU 

SD7K#S?i&gt4, #I*.J4\ NaOH^KOHUfflMffl 

' ^fflbl-SO.Nal, -SOjKS^IC^-TS. - 

[0 0 6 5] *»^OH#ilS» : f-«»Il«»"C* 
30 «#M£#©tMfc»aH4l 0 0t:UA-hT'*i.CltAW* 
LA>„ lit, *^BJ(c*5tt-5H-(*:iS5^m«?M«^CD 

*3£#©iSg£^-r. «£-?x, *^Bj(ci5i-j--5U;'(bS 
g«a« t a n «OM«fcD*«>**7^C»»*i:»4» 

40 [0 0 6 6] d©i&{fc?fljgtt. 

mm. (TMA) jSglmm<D5^^P-7*tcJ; 
h 1/-/3 >^JCi0 <t#T£-&. -f 

XhLT7^1'Ai:l, £©:7W JUAtC^ LT5^7"d 

1 Ot/mi n «D#S3IlSTi&8£±#£-tfT:7-< JUA 
{cM-r^)7 f D-"7*(D^ 0 iir^tCd; 07^ )\> k.<nWKifi1& 

m ic m '> l i4 c » -a & g ^ it is s t u t t+ fflij t * o 

[0 0 6 7 ] Tife. ^<D77ii«c«i:0#^tx-5#:^rS«© 

50 5tt35S^fc^'J-7-0D^tt^(Diaffi«-#itc7D7'D 
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«£ 0 3£* < 7 << )\> A (DmtU JS K * It 3 7"D - 7*<D * 

[0 0 6 8] S#K^aHWS»*ift©f^WlfflflEtt-«^ 
8 0Wt*5©t, Mi»if t;:^:^r£n-5B#il5#^- 
S»!i^*^*s^c^«:^tiBft *« l 0 ortAiTfcnii, tttto 

ITffiffltntf, ±g5<t|Sl^tcm«!l^i()4 ] lc*5tt*7y 

[0 0 6 9] JEIC, £ K»^««¥K«l't> 
* d <h \z «fc 0«#©H#B#^ ffl«m«»©f£«i»ft* 

8 oxs.kDfcifiK-rfccttf-e**. tnfcio. 

[0 0 7 0] ClCC)«-&«Ctt, 7/- h'SJ&tf:** 

JC-^ * *l -5 — ^-fb^^ K £ -5 £ @M"T 2> Z. £ 

-ran t*«T*ntfs*fiftSrai<TsctA»T#«© 

[0 0 7 1 ] i§5^i&{fci&lg£*i"U ^ibTOD* 
Jfl3tS&#-2>fctf>K:te> 93i$<D5S: (1) T3t$tl£*S>3 

itffii, s (i i) f^n5t77^ty7-D 

MKg©« (I) T**n«*»5igb*fi* 1 5~7 Ot* 
%. Ji?£b<tel 0~6 0^U%> jEtC{i?£b< «2 0 

HOSIbSMaaU 0~8 5^%. 5f*b<ttl 5 — 7 
0^:)V%. MtCjff£b< te2 0-6 O^Jl^Tifetb 5£ 

(II) T^^n^-^^-y^^y^-Dicsox^oii 

Lm&<D-g^mtfS~4 Jff£b<telO— 3 

0^JU%T*feO- gC^fl-^B** 5 0 0 0 ~ 5 0 

0 0 0 0 0Tfe5§775|iP , J'7- *^»CJT5ST$>S. 
[0 0 7 2] *fc, *56W©H«EK» : F , ««f»«»tt. 
A,**0. 5~2. 5 5'JSl/g«»i» (EiT, m 



(12) «fBB 2 0 0 2 - 2 6 0 7 0 5 
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eq. /gtt^) T&-5>;i<h*W£bl^. ll^iSft-F- 
mfi?3f*W<DA,7!>*0. 5meq. /g*i?S 

[0 0 7 3] B#*#^«#JMt**©A,*«2. 

smeq. /g&mxzt. m&m#?&M2itt®'t i <o 

A.ttO. 7~2. Omeq. / g TfcS - O&f 

£b<« 0. 9~1. 5meq. / g r t^EK 
ff£bU. 
[0 0 7 4] Mid. 

20 B-a-g£2Ht$-&-2>r t»cj;Djsa:K^bT«t^^. * 

2Si6^!£©«fc3trB{m#^«M$«Jfe©;& v— h'CDtt 
*IO**#ftt L-Tttfflf 4i*ttt, 5 0 0 0-5 
0 0 0 0 0 0T-$>-5>il<h#W£b< , 1 0 0 0 0-3 0 
0 0 0 0 0T?*-5d<t75^D»*b^i. @#:fS»^-m«? 

5 0 0 0 5fc#ST$>-2><*:. 

-75> Sf^i*i5 0 0 0 0 0 0^i5t, 

[0 0 7 5] #fSIS<D@#^#^SS?5S«*4*© 

;-?-Bizm-3<MK>mism&£:<Dttm mmmit) ta 
^tcps^n-r > ffl^tcisbxs^s^bxj;^^, # 

a»©<njs#»£bT«ffl-r*«£fctt, ±taA,w^ 

[0 0 7 6] ^^BJWB^iiS^^-m^M^^tC 
1 1X^7 ^^e - A ICSO* < t£ 0 jM bm&S^ 
40 jib*«i^3ta©PS^CD!^StCt£;bT-&*$nTUT 

^□Xf l/>, i7DD h U 7MPIfl/>. ^-^-Ikk' 

■?b>> X^b>. Tta^: (3 7) - 

(4 0) T$i2n&'a7vm¥-Mt-£%>%?tf&tf *>tl 
■5. 

[0 0 7 7 ]7i43< #t>n-5*a-&«:<0^K?rl^±*-fr 



(13) 
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CH,= CHR ni - (3 7) 
CH^CHCHiR" 1 - (3 8) 

[0 0 7 8] 

lit 2 0 ] 

CF2=CFO(CF 2 CFWO)aR f15 •••(39) 
[0 0 7 9] CF,= CFOR'"Z -(40) 
[0 0 8 0] ddT, S (37) Stf5* (38) f. R 
m \Zm%&. 1~12 <Drt—7 )V*UT )\,*)\,m*7F. 10 
-f. i£ (3 9) <t. aliO~3©Igt^L.. W 

«7 7SifX(il- 'j 7;U^-D^^;UgSr*b> R" s 
«il$lX«^lK^ii^W-r«.^^ 1 ~ 1 2©^-7^ 

^-D7)i/+;us^*-r. sic 5£ (4 o) r mj « 
misxtt^ms^ji^^-r^^^ 1 ~ 1 2 ©A-y^u* 

-&*tlTUTfeJ;<, Ztt-CN, -COOR 1 " (R 
'"tej^iftgc 1 —ecDT^JUSSr^-r,, ) Xli-CO 
F A> 5> & £ S¥73>£> ii 12*1-5 (Bjn^ 2: jpT. 
[0 0 8 1 ] ^BjcpH^S^^m^K^^tC-O 20 

- K©»$Jl©$J&#^<t LT&ffit-5l§-&lCl;i, @# 

& mmm* m & #m * © m m m ©*s <o 

[0 0 8 2] MIC, 5£ (3 9) Tg$n5^7 7St- 
^X.-rMt-BVoWT'te, TfE5£ (4 1) ~ (4 3) 

T'^izn^y vmv.-frii-'T Mt^w*m^z>z. t 

#$?£bV>. fcfcb, TfE5£ (41) ~ (43) t. b 
tel~8©Mi&, d 1 - 8 ©$£&, el2 2Xte3 

[0 0 8 3] 
[{t 2 1 ] 

CF2 = CFO(CF2)bCF3 •••(41) 

40 

CF2 = CFOCF2CF(CF3)0(CF2)dCF3 ■ • -(42) 

CF2 = CF(OCF2CF(CF3))eO(CF2)2CF3 • • -(43) 
[0 0 8 4] *^HJ|c*5lt-5* V- Frott>«SlC 

n-en^ £ n «ss \m ic $ n 3 © t 12 & ^ 

#J*J2, e^©a^J^^MXIi-?-»^r^^$:*- 

[0 0 8 5] SIC, *V— F©«!SJilC:fct:>T, f&mt 
Hi*;i5#^®fi?58*m<!:©Mfitt©9SKI2. &!!£©«« 50 
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fc^biifc^SS) : IIIttigi^H'- 
m«?K*^£^©^tffi= 2 0:8 0-9 5: 5 T $> & d i: ri* 
ff^K, 3 0:7 0-9 0:1 0 T$>£ CI t*t«t 9£P 

iu>. 

[0 0 8 6] ^f, ®&fttt?1&Mnttmztt-?Z>M 

m(D^m*mt€^t. &-5©tsj& 

< & 0 @(*& 

Mic &.fcfiz<Dt£.mz&mtzmii& 

[0 0 8 7] -75, H#K#*«***mK*$-r*ttttt 

»^ mmmm\z, mmmow >?x.z/temm£&# 

[0 0 8 8] *7c, CO«8»«»©7y— K©»«t)iO 

[0 0 8 9] mic ^-mmz&vz-bv- 

FroM!«Jl©JlJPI4, 1 ~ 5 0 0 utt\X°$>2> C LtftffS. 
b<. 5 ~ 1 0 0 (imtSS C <h ^<k Dj?$t^. 3E 
IC. *|£BfllC*3lt*fel!!«JilCtt, itJ-MlCJSUTPTF E 

*fe^-r*-sfci*^««is^ST**-g>iaa:ii*b<, 
©j£;Jn»i2 3 osi%OTWSbu. 
[0 0 9 0] Sfe. *SS91<DB#*#^ffl«5|SMtttfc« 

<=> - 7 j v * □ # ' j - a> u -s -f ^- > m * s j? ^ l, 

[0 0 9 1 ] £AT, *5BWC*V»TH#»» J f-«#m» 

RWt5. ^7-y^^yv-B.tbTli, -SO 

.FlXtt- SO,C 1 i^tnfcCSffl^l.. §77 

^iciOfr^t-pTfeJ;^. 
[0 0 9 2] 7vA^€r±iBS-fr**fttt4*fclSJ£Sin 
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[0093] «»a^«:fftt5*-&*ctt, «ffl-ra««t 
»4aoav^e©«jft*6, a#tt2 o~3 s otoM 

StLT^4uttf» £L< , 4 0-1 5 0 C COM?: 
*LTt>*£irt«J;?>#Sl/^. ^tt, jg»£*l;:, ft 

[0 0 9 4] ftlWJ:i8ii:LTH 

(i) a b -7jI/*p MJ7*^7^>> 7;v;t 
nhu ^d^ts^jP'J 7;u^-p h >J7M;i/7 20 
a yfc'&ity). (i 1) 7;w^n^\^*y->, a— yjv 

^?>, 7;i^p (2, i -v*5-)V*t?9» , 2 

H, 3H-;^7MD^>?X 1H-/V7MD 

;U:*p^£>. 1H, 4H-yi-7Wn^>, 1 

H, 1H, 1H, 2H, 2 H-A— 7 P^lt >> 
1H, 1 H, 1H, 2H, 2H-A-7WPt^^ 
>, 1H, 1H, 1H, 2H, 2H-A-7 jV^O^* 

>, 3H, 4H-A-7MO (2-^^;V^>^ 30 
» , 2H, 3H-A-7MD (2-^^;i/^>^ 
» fW7MD7W>, (i i i) 3. 3-v^^P 
D-l, 1, 1, 2, 2-^>^7MayP/0, 

I, 3-y^DD-l, 1, 2, 2, 3-^>^7;U^" 
D^DAX 1, l-y^DO-l-7WOI^>f 
0/7DD7Jl/tD7MX (i v) ^\^-^7;i/^-D7° 
P^>CQ2»#:, A^7;^nyD^>03Mf^) 
#^JI;fc$g ic^m^ £ * L & ^ 7 P * V 7 ^ > > 

(v) A— 7;i/*P7 f # U >> /1-7MDy^7PA+ 
U*>, A-7;M"P (1, 40 

» , A— 7JM"P (1, 3, 5-MJ^fJl/y?OA 

> a-7ji/^-pv^5 1 ;u^^p^^> (Wits 

ttSrWbttV*) «©#U7;i/*n^^D7JU*>, (v 
i) rt-7)V*u (2-WTh7tFD77» « 

<O^U7Jl/^PfB«x— ?JMfc£«K (v i i) n-C 

3 F 7 OCH 3 > n-CjFjOCHXFj, n~-C 3 F 7 0 
CHFCFi, n-C 3 F,OC 2 H 5 , n-CiF,OC 

H 3 . iso-C^FjOCH,, n-CF,OC,H 5 , i 
so-C,F,OC 2 H^ n-C,F»OCH J CF„ n- 50 
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C*F„OCH,. n-C^nOCH,, n-C 5 F, t O 
CHs, CF.OCF (CF 3 ) CFiOCHj, CF 3 0 
CHFCH,OCH„ CF 3 OCH FCH 2 OC 2 Hs, n 
-C 3 F,OCF,CF (CF 3 ) OCHFCF,*(DbH 
□ 7il/tPX-fm (v i i i) 7 7^tl»f 

i#ui-7jk (i x) tert-y^V-;u*3W»wr e> 

[0 0 9 5 ] S*B^£fTfc3»*«w«ffl"t** 

LT14* 1, 1, 2-hU^PO-l, 
2, 2-hU7JWnx^>, 1, 1, l-h'J^PD 
-2, 2, 2 - h U 7MDX^>, 1, 1, 1, 3 - 
7h7^DD-2, 2, 3, 3-7h77MP7 r D/^ 
>, 1, 1, 3, 4-7h7^DO-l, 2, 2, 3, 
4, 4-A+it7Jl/tP7'^>f ^^PP7;l/tPA- 

7;i/*P*-#>JS«4, a«M«CJ4*6ffl"C*-63&«, 
[0 0 9 6] a-&fc<kO»6tl**a^*W4-SO,F 
[0 0 9 7 ] sfc^^HttK^ SM»»«»fc^ 

SE««a*ff»"r*fc«)«)*ffij4w»ci8iesn-r. 

[0 0 9 8] #JAtf, *V- F<D«ttUitt. -SO,H 
K***T*«IK«c«*XJ4»tlS^fc**aj««lfc« 

[0 0 9 9] *»WOHM» ; f««HI»»tt. -SO 
S#3U4#ttT*£i*<T«*. *«*srwr**«* 

[0100] 7)i3-)[s&<D&mm&m-rz>mm®m£ 
lt&> fliAtf, x*y-;K 1-7^^ 

y— ;k 2-yp^y— 2, 2, 2-hU7;u*p 
x^y-jk 2, 2, 3, 3, 3-^>^7;u:*p- 1 

-yo/V-ik 2, 2, 3, 3-7h77WD-l 
-^d;w-ju 4, 4, 5, 5, 5-^>^7;i/^P 
~ 1 -^>$ J 1, 1. 1, 3, 3, 3 -^D- 

7Mn-2-7'P/V-Jk 3, 3, 3-MJ7;k* 
P-l-^D/V-Jk 3, 3, 4, 4, 5, 5, 6, 
6, 6-yt7MP-l-A^;-ik 3, 3, 
4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8-h'J^ 
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[0 10 2] fc43, *»***Tft*«»«t.*Xtt* 

m#?ss *m zm&mm * tc £ *r t> «t < , 

£jg-&bT*><fc^. JEfc. £©«fc-5&iS8£t::*rf £>B# 

h^u-^f-e^gflinJitfc^frotxhT?, o~2 5 

0"C<DffiSt5HTfif^-5dt»<Jlf*b<, 2 0—1 5 0 
"COttHTfr^:^ d <t#«fc 0 ft * bt>. 
[0 10 3] *589i<oaE«firit*l4><OBi*J*5»^ 

«»Ra»©-ft**tt«*ajsfi«i±«««c»bT i ~ 5 

0 %T*^d<t7iW*b< , 3~ 3 0%T&-S> 
DSf*bV>. BttiBtf^ SfJtSftCttl^ 1 96**8 

fcma©J»*Ott«tJI fcf£»T 4 ©CfclElft*** < ft 

1ttb a 7. h a<#>7*> 0 Ao^fflKSfflO»#WS < ft* 
*. »jftfPMt*a*J;<fftt^fc<«'». B#ifi5# 
-f-IHRSt^©-^*)^ 50%^iA§i © 
fegtfiSK ft OTITIS® vm;:< <ftoav». 
[0 10 4] 3Efc, KttlftfiKttKttifSWWHflcifiS^^ 

««w*r**tetna.. £n<bteS'j©B#s#^m««W4 
+#»c?i«-r rattan *©#$g 91 ©b# 

i/iJJfJK, 5 0%m±Tfe-5d<!:A5 t tO$f*bl' : '. 
[0 10 5] tlT, *V-KO»liJBtt, #3£93©il£ 
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£«J*i*S£Lfc«, «K«:S*bTB}B#£IBDtiS 
b. »lOD*tttK?l»«-r*c:iK«t«3BH!!bfct>©&ffl 

[0106] *#tc, #y^-a#©lMtaWE*»i o or 

i5H0 0tR±T*5<!:. 8feX«A» KIP » 

iOtt«$nfcM<«ia^-©)g*#Kic:ji«f«t^:#$©aa 

[0 10 7] 7 7- KWjtt&BfcifflWrtV- h* 

©tttt»iB«K:bT#J«TSC<fc#T**. fcfc'b, 

[0108]fLT, #B4ftfc*V- FOttttB&tf 
7y-K©fit«B*ii5^ J fm«KKi>yxa»St©K 
CEltiCilci.D, BttBaT-ffljfc^mitfeSftNS-c 

aiJ*ffl*bfc^7stt«JB*ttliJii:«C 

^i^bTiH^x«s-&T2». f&mmztfzmwim 

±fc»j*U *^i£*««*-^«>»Uib&«*K:tt. 

30 EIXIi»^t5. MIC, M«EJI*3fcje«±fc:»J*bfc 

U -tO«^i#*S:«l*bT*j3ftffl*bfc*7Na»B^ 
j»»Ji±C»»bTE«Xtt*^f 5. 
[0 10 9] ft#?*«lt«&ttKJI. MiSJf itfXffi 

«fc OfiroT £©£:#, 

[0 110] 5fe»ca^c«t-5IC, «ffi$r«5£-r^ 

Tf^SbTfc«tl/i. 
[0 11 1 ] EJl±. *Xn®J7BttJttt)BSlco<r>TI¥ 

OTttiiVi. ^JA«, ±IB©*lfi»»K45^Ttt. 7 7 

^©Bft:iS^^*4«^tCOViTIJiW Lfc**. *5SW 
©B*ifi5»^S!«Sf4m?&«. «Atf. 7y-HRl6Xf^ 
iLT^? 7 - JWf X *7 7 - H tifttt* AT 5«lS© 

50 [0 112] £7c, ±IB©*JS)effi.(C^</^Ttt, *^B^ 
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m. 3) iaft{b**fi& *7'>$Si£> 

flf %-?U h>iitRjgj©)Bi. 4) R*Xtt«*K«ffl"t 

[0 113] MIC. «ftft*^a-fc^«*Vfct>, 10 
[0 114] 

P S VE : CF 2 =CFOCF 2 CF (CF,) OCF 2 C 
F,SO,F* 

PSVE-H : CF,= CFOCFiCF (CF,) OC 
F 2 CF:S0 3 H. 30 
BVE :;1-7MD (3-^-;Hf- JWX— T" 

PDD:A-7MD (2, 2->?y^;W-l, 3-v 

MMD:/WWD ( 2 -^^U>~ 4 

i, 3-> ? ^-^y^» 

TF E : fh77JW0Xfl/> 
I PP : (CH,) 2 CHOC (=0) OOC (=0) O 
CH (CH,) 2 , 

HCF C 1 4 1 b : CH,CC 1 ,F, 40 
HCFC 2 2 5 cb:CCl F,CF 2 CHC IF. 
[0 115] [^fiKWl] (PDD/PSVE-H*! 

mno. 2\.<D7,"j-yv7,'m.*-vzv--j\z. pdd 

26. Og, PSVE127. 8g, IPP0. 46g 
0. 3MPa <y— S>BE) £fc£<fc 



43 BB 2002-260705 
30 

£/V-vLT3££l£«>, HCFC 2 2 5 cbTSK 

^it>T2[Hl, 5ICHCF C 1 4 1 bTl lEjftfrbfco 
[0 116] 8 OtT 1 6P*[H, K£$£$ft£ 

^ctiCcfcO, 6fi(D#'J7-4 1. 6g5:ifco 
4fr"CSWt©$*«€r*». #'J"e-4»©PDDl:I^< 
»D£L*ti[iPSVEl:S^<JIDSL*ttt«)^ 
it (PDD/PSVE) £A,££*£)fc<hC:5K PD 
D/PSVE= 5 6. 5/4 3. 5T$>0> A»= 1 . 
3 1meq. /gt^L GPCfciO^'Jv 

^HftJUflDftT^^ »4 3 . 3 7JT&ofe 0 £ffi¥*D 

[0 117] »6nfc#U7-*KOH(0*/I 

K*fl*bT#U^- (PDD/P SVE -Hftlpl^ 

1) 1 ost%^&x^y- jimm&nfr. 

[0 118] ±fB<D#UV — ©X^y — JUiSi&Srffifflb 

^^T^T'+tXhSiU 16 0tl:^T3 0 
d^iiCJ:OIS*.**K) 2 0 0 /im^tX h 

[0 119] -^bT#SSSS 5*C/m i nWtXhH 
D — ^ch^^^g^iC^bTO . 2Hz<7)s i nt) — 7\Z 

m-3<mmmm mwrniwm-. 1-6 g. w-mism: 

3. 5g) Srd^tT. hm<D&&<0%lfc*Mj£V 
fee ^tt, h^(C^*r^>^D-^CO^t)ii^tC 

TtfWbfc. £©#Uv-<D*MtfiflHil 5 

[0 12 0] (PDD/PSVE-H« 
^#2) 

8«0. 2 LOXr>UXS!^- PDD 
36. 4 g> PSVE123. lg, IPP0. 48g 
^An, GfSLM 1 £f^«HcbTS££B8a6bfc. m£B3 
S6#>£3. 2»3HH«. *-hi7b-y*?&5gJb, 

^bTfi-&£±#* HCFC 2 2 5 cbt* 

0, ICHCFC MlbTl tnl^^bfeo 
[0 12 1] 8 O^Tl J*£«£»T* 

fc#U7-i:^^T6*w 1 <tpj«£* 

{tfflSLTPDD/PSVE-H«^2$:t§tt 
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fc. -t<0«*, PDD/PSVE = 6 9. 8/3 0. 
2, Ai=0. 9 9rneq. /g, tfU^^'-UUBM 
^HMKDftTJ^^* : 5. 8^, mmW-^ft^M : 
9. 575, *Mt»SE: 18 0tT*oL 
[0 12 2] [^J««3] (BVE/PSVE-H*! 
£#1) 

BVE120. Og, PSVE128. 5g, IPP 

0. 7 6g$rAn, 77X3|^)Mg$:4 0 , C(!:LT, 10 

U->T3lHltt#L&. 
[0 12 3] 8 OtTl 

ftfflIL/TBVE/P SVE-H*1^ 1 

f Co BVE/PSVE = 67. 0/33. 20 

0. A B =0. 99meq. /g. *4? 9 V )1>9L* 

4. 275* ttfc&ft : 1 1 OtTftofc. 
[0 12 4] [«JCM4] (BVE/PSVE-H*! 
^2) 

***HftTt£i5HT* *«3 0 0mLO77^3l:. 

BVE150. Og, PSVE103. Og, IPP 

0. 7 7g6^tl, *J5fi«3tBlflltbT«*ftBM&b . 

Tl^^lh^ ^ >lC»At« 1 1 T* 'J V - ttt 30 
mat. ^-y->T3[El, $f)l:HCFC141btl 

[0 12 5] 8 0t:T16RIB, H9K*t5 

fc#uv-fco^T*j«fli! i tmmz, mm 

ftJ[lSLTBVE/PSVE-Hftl6*2$:}#^)^<l: 

t>rc^«« i tmm<D** ? ? * vv-z/ s >&nt*r> 

fe. t©8*. BVE/PSVE= 7 6. 1 /2 3. 
9 , Ar= 0 . 7 5meq. /g, tf'J^^'J^K* 

^MJMfORT^*^* : 3 . 8^, 40 
5. 375, IkftlK: 1 1 OtWofco 
[0 12 6] [-&JKW5] (TFE/PSVE-H*! 

M«i©a»ti/Ta*±D»v^nT^s, tfe 
n&*u^-ct>^T-&j*« i s£ 

SHbjjlHLTTF E/P SVE-H^I^MiSit 
&ott:5. TFE/PSVE-=82. 2/17. 50 
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8, A,= 1 . lmeq. /g, tMfcffiK : 8 0t:T* 

[0 12 7] 6] (MMD/PS VE-H*m 

£#1) 

0. 2L0*-h^l/-yi:l PP:0. 68g, PSV 
E:2 0 7.1 g, MMD:20.0 g^An> MEEJ&laL 
fc*4:K:*«TlPffi^-y*3iafT^ «*-e±EE*< 
0. 1 2MPa (y-i/EE) t fc* <k 5 fcttiEUfc. 4 

o^CKSiftU 2. 5 P#raK&£ fi'&iSiffiS:'^ 

1t>Ktt^T#U^ — €:»*U $ «btC^\^1t>T3lE] 

T-fcXSttflkSffofc. 4Xfi : 1 6. 9 g (JR* : 7. 
4%) o 

[0 12 8] 5c*#WT«tt<D«*«*#«K tfU^- 
*©MMDCl^<»OSLMi:PSVE{:S^<» 
OSb¥ffi<h^^;VJt (MMD/PSVE) (hAgi?: 
*a6/ct^5, MMD/PSVE = 7 6. 0/2 4. 0 

Ai= 0 . 82meq. / g ~Cfo-o fz 0 $fc, 
GPCia^U ^-©R^^* bfc fc Z * 

#U^^^U;VK^^Hft»^RW» : f*tt4- 5 
75. li?Q»fiti7. 0 75~T:&r>tc o 

[0 12 9] #'JV-4K0H/H,0/DMS0=1 
1/5 9/3 0 M*J*)<D*ttteiMIU 9 0tt7B 

^l:iMt/Co £(^*i*£3lHl**D5gLfc. ££lClm 
ol/L<7)Ml:9 0tT1BiSl, ^^JcMbXTK 
ifc&fr^ $ Sfc 9 OTCTzM-SfltL-fc. Cl(D7kSt^3 
HliOilLfc. 8 01C-C 1 6HNB*— :7>*"CE;*U 
86IC8 0tTXftlfc*U Mftlft#U7-ft» 

[0 13 0] ttf&M 1 iR»l:UTi^'JV-©l 0 

fc. h«©*Mfcffl*ttl 3 5TOofc. 

[0 13 1] [-&j3c0il7] (MMD/PSVE-HS1 
£#2) 

tt&*tf)PS VE^ 2 0 7. 1 g, MMD£ 1 3. 3g<h 
U &m&m\l'T±1£Z:0. 1 IMP a (tf—z/IE) 

IT*U7-19. 6g*Sfc («*:8.9») . 

[0 13 2] ftrt«6<fcn«fc#U^-+©MMDfc» 
^<«0iib#fi[^P S VE^*tJ<«0 3IU*«i4:O 
^EJl/tt (MMD/PSVE) £A,££3ft«>fc£;L*K 
MMD/PSVE= 6 6. 7/3 3. 3T&9, A R = 

1. 07meq. /gT&ofco *fc, #U**£"J;W 

m\Z3. 9 75Tfcofc. 

[0 13 3] ±C#"J -7-*r^J*«6tWI«IKLT»a! 
ftU MMD/PSVE-Hfti$#$flfe. £fifcm 
i|i|«*cLTC:0#U"7-a)9. 6f?fi%tf)X*y-Jl/ 
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[0134] [£j£«8] (TFE/PDD/PSVE 

0. 2 LO*- h i7 l/-7*l;PDD & 1 4. 3 g, PSV 
E£5 2. 6 g> HCFC- 2 2 5 c b£7 6. 9 g, I 
PP£0. 3 6gtAn, ^^flfi^Ufc. TFE&5.9 

EA80.2 6MPa (y-vffi) T'&ofc. 4 OtT 
1 OPfffl E*A*0. 0 7 MP a (dr— vJE) 

tc&ofctcis-e, sj^^if^Lfc. m&mmz^*-*)- 

>ICftWT#'J"7-*«*U. ^^+>->T-3lHlgfe#L 
fc. 8 orT-lftK^&itSfTofc. <K» : 2 5. 0 g 
(K^ : 34.4%) . 

[0 13 5] "F-NMRT^'J^-lilS^fct; 
3. TFE/PDD/PSVE = 4 2/3 5/2 2( : E 
;Hfc)T$>9, A.teO. 9 8meq. /gf^f:. * 

»fitt5. 3 7J. Sfi¥i$#^;fite8. 3^T$)o 
fc. 

[0 13 6] 16 0tT#'J?-i&^LTJI$10 

o umcoyj Ji^&ftS&Lfz. z.<r>y h jva&koh/ 
H t O/DMSO= 1 1 /5 9/3 0 (MStfc) <Dm&lZ 
SiHU 9 Ottl 7Btp B 1«^LTDn7k»^bfe. 
\ZM bT7KfSfc£r 3 Wfti fc» ^ 6(C 1 mo I /LO« 

S3 018 DSL, SglcS etc 3lel7KSt*ff ofc. 8 0 
•CT1 6RflB*— ^>fT?£tftb, $ £>fc 8 OtT^ 

•»C*»t*di*j*«:*tt6. IMP a. ttJKj&#&f23. 

[0 13 7] ±IB#'J'7-*6'&J««.l iW»fc:UT» 

SWJv-ou. 5»a%x*/-;i4§i££t@$!-r 

[0 i 3 8] frfc, 7^;UACD§lo5I0IA^tt. 
A£t J I S K- 7 1 2 7(C«^$tl*SSSI)ti5"f7 p 2 
CD®}* : 1 5 0 mm. *g : 1 0mm. 

ft. : 5 0 mm) fc«0fflU y ^IRHDJHEJi : 1 0 
0mm, 3I3ISS5 Omm/m i n, 2 5t> ffiMIS 
5 0 %<D0iftT-?fi ofc„ 

[0139] 1 ) S6«£0iJ 1 ©*tt-t;l/tt. 6tT 

> (Pt }BJ5fi : 5 411%) Sr. PDD/PSVE- 

= 6:4) ^HiSLfc. *tC, ICHJtLfc 
fC, £<Bt&5fc£2, 2, 3. 3, Z U - 
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% T * -6 * V - K SSE S JgpJtffl CO H I jf5 €r OT8a L . 

[0140] p t ffi^*-jj<> (p t mmm : 4 

0«i%) £. TFE/PSVE-H«i^ (A,= 
1. lmeq. /g) CO 9 KS96X^ y — jMgtt&tfX 

**8Sa%T**Ty-K©fttj«g^ffl(D^I® (X 
^y-;KO»«: *OK«=l : K Ptffl»*-jH> 
©KS : ±S2*a-&»C0«a= 7 : 3) *H9lLfc. 
[0 14 1] 7;- FRtf*V- K0tf*itfltJI 

10 tLT. i*tt*-#>JDX (lffltlt«) ©M-^E^ 

(A-jH>y^->i7i:PTFE0D 

0»imOt)©*ffliL&. MIC, &#T«S?KB«<hb 

S5^^m»KK m§h% : 7USt>HR, JlEffi^tt 
Si, A,= l. lmeq. /g, ftJftffiiJS 5 0 /*m) £ 

[0 14 2] ±ffi^7.ffiS![^CO}S*tt*-#>«» 

20 mmm<DM\z*v— F(Dtei&mMtfLm<Dmj:m&p tt 

*50. 8mg/cm , £&£«fc5tC-[5]M;?ftl,TS£$5$ 
*T»I@&MU. *V-K*f8lft. 7/ 

±gH**^i£tig h- co©*1±*-/H >»*SfljWEJc 
PtlAiO. 5mg/cm ! if t c5«t5lC- mm^VX 

&.mz-&TMmm&Mf>!Li,. 7 s—v&ntz.. 

[0143] ^IC. f&SttfcfcV— KStf77- K£W 
2S^fEfga*2 5 cm 8 t7i^>a;-5 tc^O t) tB 

30 Tttrtdtt. *©Wfci^^mw«B*tt*aA.fc**lSl 
[0144] (Jt«Wl) HJSWllC*5^TgBS!bfc7 

v- KtcDits^sLfe^n mmm 1 traancu 

[0145] [m?&#ttSS^] ±8B0&;K0!I 1 &U:j:b»^J 
1 CD&R • mmg^lc^XSftKco^J5£$tifc*-^> 

^KfffjFf&K, fk4 0 0 D tifistmi^ mwnftm 

th§S. EX 7 5 0 L) Srffl ^TS)3£-k;UCO@S5mff #tt 

is^sffofc. fcmmxaEEt) ■, 0. 1 5 

MPa, SglAOEA; 0. 1 5 M P a , fjj^-t )\><D 

fHMRK ; 8 0-ctb, f^s/iai on*rasiis«, 

cttSJSSr^tl-^tlO. 3A/cm ! , 1. 0A/cm ! iL 
tzt^<Diz)im.f£ (iR7'J-) ^Sl^bfeo Sfc. Z. 

<nttm£imz%>\,'>T*.mmmmtf7 o%, ^fj^^*^ 

50 ^co^*^« l ic^t. 
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{0146] 



[Si] 











mmfrt> iob#p b i&cd 




■fcJUHE (iRfree) 


(iRfree) 




/mV 


/mV 




at 0.3A-crrT 2 


at lA-cm -2 




8 2 0 


7 2 5 




7 7 0 


6 8 0 



[0147] 



(51) Int. CI. 7 

H01M 8/02 



F I 

H01M 8/02 



W^JII^«^m#^illE^^ST1150#ii{i 

(72)5e91# fli& 

»3KJII*«SW#3SiHKS?RI>ni50#«6 
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